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Express and Secretion of recombinant interf eron-alb in E. 
Coli . 

Abstract : 

A secretion type vector with lacUV5 promoter and OmpA signal 
peptide had been successfully used in expression of 
exocyto-glucose enzyme of Cellulomamas fimi by E. Coli, and 
secreting the product to outside of the cells. And because 
its perfect characteristics, the secretion type vector also 
had been used in produce IFN-alb and its variants and segments 
with immunological and biological activity. The present 
invention describes a recombinant body of lacUV5par8INF and 
constructive method for its derivatives. The invention also 
relates to method for produce IFN-alb and its variants by 
integrating the above mentioned vector and its derivatives 
into transgenic organis and eukaryotic cells, especially 
strains of E.Coli.. 
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^*«lbSe 

I57I1M 

-#£fflgB3t)£to lacUV5 Jgij&-7-?P OmpA 
»#j£:*:l&*f & ^JliiT Cellulomomas fimi SBJfi*h 

^^^ft^ffl^^^^Pift* aib5fiflifnA*rfe# 

^^^ft,#gtte<jTtifc* alb 5&JR£#f*^flK• 
g *£BJ!J»i£7Sffl DNA to 8 ft 
lacUV5par8INF;R#f?T£«>lft #ffii£T 



ft*Bf*=» l M 17.0 M WtSMft/m 



(BJ)# 1456 ^ 



1. SI&DNA^ftpINF, lacUV5par8INF, #2£ftJ£#J,0r&S£&DNA$l 
jg#pINF#J^2!^&CCTCC M96024 

2. ^flJ^*l^WmMDNA^^cUV5par8INF^^jt^,^^ 
^#*»Tlfcif a lb«&JSW*H*W*?E*a lacUV5par8cex#MSS!$fc 

ail*. 

3. *UPJ^l^SfflDNA»ftfltlacUV5pai«INF Wfl?£4fcW«l£3r*,BE 
*ftftili±»^JItif o lb*B3W*$(WM-MA*i!l lacUV5par8cex#;$ 

4. tiim^l +SaDNA^^lacUV5par8INFWt»^^ W*fcl3t^*,i^^r 
^ilil^Tifc^ « lb*H3K^*$fr3E^ftifllW*JgWlacUV5par8ccxaai 
DNA^m^^M^^JacUVSpargcex^^^^^ffliM^^tJ + affl^iS^ 

^ttf^-a-J^^J, ompAl!&##?!K ^fi^lt^ lacI q SH*n/l£par7C# 
^'ftlacUV5par8cex4 3 WlacUV5^^^, ^#J^*£fl^^#K ompABU 
#7!K trpA^m^ih^, lacI q SH^/%ar^#M^f6<J,^&<]^#/^Bg 

^^iiTifem a ibWiSttS6J5S*S$»i*,«Jn*ffltacgJtiac^f&^mft 



^fcfc'&^Jffl < 1 ) "^ittfJ" ££0#(Gikes et al.,Bio/Technol.,Vol.2,pp 
259-263,1984) ; (2) ^ g Wi^U^^^K^iSfil (Kobayashi et 
al.,J.BacterioI.,Vol.l66,pp728-732,1986); (3) ^fc#*tt«&ft**»*f* 
W^h^m^-^SW^t/ii^ (Nagahari et al.,EMBO J.,Vol.4,pp 3589- 
3592,1985;Mackman et al.,EMBO J.Vol.6,pp2835-2841,1987); fa ( 4 > 3&J§3& 

Tmmmmwm^mmtmm&mfrw ( rt*»m«»#») aw 

7^ ^3 (Pages et al.,J.Bacteriol.,VoU69,pp 1368-1390,1987;Suominen et 
al.,Gene , Vol.61, pp 165-176,1987;Guo et al.,FEMS Microbiol.Lett.,Vol.49,pp279- 
283,1988;Wong et al.,HB ^JNo.5,223,407,1993; Wong et al.,®C$W^*!lNo. 
EP0357291 B1.1996). <E&fi^Tft + . J**K 

5pJfflJli6W*Jg-«i^rfe. Wft#*TacA ( Wong et al.,1993 & 1996± 
^. ^T^m^^Wlac^^^F. **W«*#*S^fijfe. omp.ABU^^Jfa 



trp A^^^iil^F ( Wong et al.,1993 fPl996_h^t) • %}Tfa&ft$&WLfo> # 
pSC101^PS7C#par ( Wong et al.,1993 & 1996_t^l) . 

hPTH, EL" 6ftf?tK&BWL&tt?c(ti!kft C Wong et al.,1993 & 1996±^; 
Rabbani et al.J.Bone Mm.Res.,Vol.6[#^Ll] Abstract 133.S1 16,1991 ) , 
EPTG«*W*#T, JSTac^, «i*«TC.fimi ( O'Neill et al., Gene, 
Vol.44,pp 325-330,1986a ) ttcexSB MmMftm&ffiM ( ExfcttfflJ* 8 ^ 

«; xt-sHMNi- & - D-^BW-SW (pnpc) iffWMWrfWteHSj* 
«. ) .^W^WSiWl^t ( Si ) , ftffi, aaara* 

ftT, *^1PTGB*, 3fc&ExgWaftBiljE***^-K < HD • #&Tac£# 
( Jl3£) mccxmm ( O'Neill et al., ±^t) ^PH^WS^H^ 
3rtacIQpar8cex (02). 

^#W^Ofl#WJM101 (tacIQpar8cex) *3£#!Exg ( U ml " 1 ) 
ftt^f |wj(03)m3l&#J, <M, W«»##«^»«Exgfiltt ( U ml" 1 ) feffiftl 

( *i ) . M#^^^*f^&£^fl&*texg. 

tacIQpar8cext»^«#&#T, IB^&^ftll+ii&^^ifeExg, 
jBJ^, «W*f&Exge#»Wai*JEt:»^«^rJft*»Exg ( 3ll ) 

*K 3?llti£#lac(Hawley et al., Nucleic Acids Res.,Vol.l l,pp 2237-2255,1983)fP 
IacUV5^3&^ (Russell et al., Gene, Vol.20, pp.23 1-243,1 982; Silverstone 
et al, Proc.Natl.Acad.Sci.U.S.A, Vol.66, pp 773-779,1970 ) #c&i&Jli£^ 
& . tPJ ffl -6 ^ ^ ( Kunkel, Proc.Natl.Acad.Sci.U.S.A. , Vol.82,pp488- 
492,1985 ) ^^m^tacIQpar8cexffi£$Jffl^ ^ 3£ ft 



lacIQpar8cex ( 04 ) *QlacUV5par8cex ( S5 ) , til' l#£^~#lac*niacUV5;§ 

^JMlOl .( tacIQpar8cex ) . ( Si ) fBfcfc, JM101 ( lacIQpar8cex ) (06 ) 
fPJMlOl ( lacUV5par8cex ) (07) W«"###4»fti#IB^^rlS*&^raS[ 
#. ^i¥^^^Exg^lacIQpar8cexflllacUV5par8cex^^W^^B^, 

Jii»lacI^aBHWffla«r»*W1J#lacfPlacUV5^3l^. JBlPTG 
Ei#|Sfc*T"M"., R^JMlOl (lacUV5par8cex) #Ji&#tl£Exg*j&:£rm^r 
Mfft±g#P, ffiJMlOl ( iacIQpar8cex ) WMiJ^^ ( 3ft 1 ) . *{Kft*BJ§&l*i# 

W###**JSttAExg»tt ( U ml* 1 ) "ff-fflftlWTlcT ( 3ft 1 ) .JM101 
( lacUV5par8cex ) i"S###4fe#;»Exgtt*£tetfc*«#W JM101 
( tacIQpar8cex @ Jfc , ^J" i§ i2 # J M101 

( lacUV5par8cex ) *&ft»Exgtfttt, Wft*#^^#W»l!l*J*^ 

lacUV5par8cex^^«ii^7K^»hExgW^ (*lfPffl8) 3t$T^ 

iliim^cex^Bif ?'J, e^^ATlfc^a lbSS fftlSMJ^'J ( Wu et 
al., Fundamental & Clinical Trials of Recombinant Drugs .People's Health 
Press,p.l55,1996) 3£"t"^lacTJV5par8cex^}t^"f- ( ©9 ) . 3m*H^f~l~*f£ 
jg, &g^ltt#M«#*&^ttl*a ibS@-^ompAFiU#^^Jm?8iife"l4^ 
ft— iB, ^^7lacUV5par8INF ( ESlO) . "flftUE*^*#*« < *2 ) 
$£7ffilacUV5par8INFlttte&# ( IfcfcpINF, ©9) jfebtfl^&TTifc* « 
lb®&J"fi. 

^flg^BJ , ffcfl^ T SMDNA^I3i^lacUV5par8INF^KW^,1l^l 
DNA^)^^lacUV5par8INFW^Ht-^^7 CCTCC M96024.J^&M£^DNAtel 



MifcTifcttsw/wt^flc, mm^mrn. mmwtmmm%fo < page ) ##r*e 

4§Ug:«t0J, ^fn^TSMDNA^jtmacUV5par8INF6<I^^^,m^r 
?*J^Mi±^li^ifc^a lbSS®MSH#?»m;£lMy lacUV5par8cex#:&& 

m.M*n.W, ^fn^ rm*iDNA^)^lacUV5par8INF WflJ^WWW 

ar2r*fe,«3rJ£Siia:«FT ilfc* <* ibass ft S 

lacUV5par8cex^^iy W^M^^^tl^^iiT ifc^ a lbJSttSfiJglW^ 
IWj^^^Ptfc^albSeM. 

lfejnil«Tm^DNAW3i{*lacUV5par8INFWflf^*WWft 

lacUV5par8cexSMDNA^^^^M^J5£,!acUV5par8cexfl<I^tfp^^ffii^^^ 
ft + UffflWJg^. ttWffa-fr^J. opmATW»ffW. tffc&Jt^ lacl q 
SHfP/^par7C#«lftlacUV5par8ccx4 :, WlacUV5^5§l!l : ?, 2<'%fafflfcQtf£'k 
f¥n* opmAHU#^^'J, trpA^^lh^ lacI q S0ft/i%ar^#ffii£fr #J>#r 
3£MW£«^tB#*i£T-ifc*a lbM^ttSeffi^^^.-Win^ffltac^ 
lacJg^*«lacUV5Jgffc^ f *#ffliaif*tlttt*^«t^»»*tttt^. 



Sl%BJfflTac3fttfe|^WtacIQpar8cexttl^fr ( *nffiZ0T^) 
JMlOlMtt^, £(-■-) ( - □ - ) IPTG«#*JiMtBtt^Exg 

iStt. «filg^ &2X YT*S#*'F. 30T:tt200 RP»tii**#aft. ft 
A 5 5 0 lt^J^0.3B^,iDAlPTGii?«0.1 mM^tH. JJfW«9****i^Pia 
3& (n=3) SEMtfl. 

S2^^i*Exg^tacIQpar8cex1^ft#J^. fc*MT $L%kExg ( cex ) ftUn 
il^iiLaciaiit/W»@ (lacl q ) , * £ pSClOl ft #H 7C# 
(par) , W2fcSre#**tfctt ( Amp R ) iftblaSS. 7Tac^ft7E#: 
tacP" tacJnS&T 1 , lacO = lac^^?, RBS = ^BHfcSa'n ompA - ompA 

S3 (A) *^&lJt5tci£lPTGfl#W^:J85IT*rJM101 ( tacIQpar8cex ) 

BfoMlOl ( tacIQpar8cex ) &2X YT3&fl&¥mM#fgT+*fc • ( - □ - ) #§B7 
3U£lPTG^^ft:fcJ®1T®JMl(n (tacIQparScex) ft^^WfcSfcX YT 

Stl&^JDLW^ffiittSc. (--■-0#^7^lPTG^#^#ft*J^frmjMioi 
(tacIQpar8cex) &2X YTSUaTinLft^iSiHR. ( - ■ - ) #8JT^IPTG^ 



#^#W^:i®fl 1 0JMlOl (tacIQpar8cex) ^E^^MfeX YT^I&TJBLW 
&mtm. ffl3 (B> *^«*Xt«±»J»3»JEf^ffl»ifcfcffl. 

S4iJfcHJ^iiExg6<IlacIQpar8cex^lII^. J^MJ^WjcfW 

05i#l^&ExgWlacUV5par8cext^#. ^tW^^f*^^ 7L# 
i9^K2XttacIQpai*cexfa&fl^#4 I ffi£M*BI^. l& lacUV5 #J 
( lacUV5P ) ft#taciS 3*J^K 

S6^^^^C*^IPTG^^W^ff0JMlOl ( lacIQpar8cex ) 6Wf£it 

0JM1O1 ( lacIQpar8cex ) &2X YTWIBTJUttfiPSTHR. ( - □ - ) »W7 
^IPTG^^W^lBffMJMlOl (lacIQparScex) ^^C d Plt«*2X YT 

( lacIQparScex) *E2X YT^I^JEi^^tgit^, ( - ■ - ) E^T&IPTG^i 
Ij^^WlfcJS&fffSjMlOl (lacIQpar8cex) ^fSC=WW«*2X YT^IS^JHW 

S7^^5fcf£lPTG^#W*J^ffMJM101 (lacUV5par8cex) W#f£it 
^#^#|^T^A55O<t^^l.2^,inAlPTG^K^^^^Slli^0J c r 1 ^ 
jSWffiK,. *BBtt-$t£2X YT^JM^tt^W^I^X YT^J^JIILh^ 
(-□-)#HJT_h^^IPTG^#^#W^ffBJM10t ( lacUV5par8cex) 
toX YT3§CJ|&¥MfKj#t£itffc. (-□-.) »WT*ifeIPTG^i&#W^:)» 
JrTWJMlOl ( lacUV5par8cex ) tt*ft ;, P*»*2X YT^teTJDLM^Tfft. 
(.-».-) ^HJT^IPTG^^^W^ff-^JMlOl ( lacUV5par8cex ) &2X 

YT^flB^FJUW^fSth^c, ( - ■ - ) #9J7aiPTG^#*&#M*I8&ffB 



T%Wi%$rtfij:ffiffmSM10\ ( lacUV5par8cex ) tt1F1?1tM*2X YTSsU!^ 

msm^m^ ( - ■ - ) ( - □ - > rpTcm^m^^m^m 

JMlOlMtfc 1 ^, AlacUV5par8cext^fa ( imBs^f^ ) ^ii^^lfi^ExgM 

£©7lft&#*^i^&#. 0f^JW^««^e^l«IK^ (n-3) 
#J{t ± SEM. 

«#Jl 

(a) ±mn mmwmt&mm 

fr&imjzffiffmMtitJMlOl ( Yanisch et al.,Gene,Vol.33,pp 103-119,1985 ) 
*QBW313 (Kunkel ,|WJ±Jt) *&#^IM&ffl«l0#, #ffiTDNA#^lft 
& % *E . Promega R*l ^ ^ J© ff BHM 71 - 18 mutS( a [l ac - 
P roAB],thi,supE,mutS215::TnlO;F'[lacI q ,lacZAM15, proAB + ]> &&$iM&lT& 
m JB^^(ds)DNAgf£. 

i^BU^ ( Sambrook et al. .Molecular Cloning : A Laboratory Manual,2nd 
edition ,Cold Spring Harbour Laboratory Press, N.Y., 1989 ) ft\&Fftf*&m$ 

- D - 2f*£ziPftHft*t ( MUC, Sigma) &fJ0.1 mM^^^S, Jflf 



tfS^JE&fiC.fimi WExg^JcexSSoTW^J^^pBRSaS^SlO.SOTCCurry et 
al.,ApplEnviron.Microbiol.,Vol.54,pp 476-484)#jt?J£4&4 1 #J 1.8-kb Eco RI-Hin 
dlll/f fx^tilj. M*ilacIQpar8 ( Wong et al.,1993 & 1996,l^±)fO p BVX a 
lb[pBV867#J^*W ( Hau,Molecular Virology ,pp 635-636,Ke Yun Publication 

5 co.,i99o) ]mTwmcexm®Mm&Rfrwmftm&®TVtmcL ib#ig@e& 

mitmm^m^A ( Wong et al.,1993 & 1996,l*Ut:*:) 
( ^^tacB^ ) 3E^(tPJM13mpl8l«^^l* ( Yanisch et al.,ft± 
X) MEco RI^Hin dm&£MttMM*RHi ( *««W«r* ) . i*MM*tt 
Stflqr*JTDNA#?f&^. 

10 

(c)DNA^f^ 

3£ffiM>2f& ( Sambrook et al.,RI±S: ) 7gJ$S&DNA&*, 

«toNA^Mjfe«*e»*W*»afT (Knnkd. I§!±:*:) . Bfc7ffll« 
15 8£&ftl!KJDNAf£&glffi;£*h XX€tDNAW^3g*^±ficfiaDengfnNickoloff 
( Anal.Biochem.Vol.200,pp 81-88,1992) Wj^tfcffe (USE) 2f?&7cJ$;. Jl^fl 
=8=81 ( 0.5 ug mf 1 ) 2X YTit#a^#W^J®ffMBW313K^f!l^m^^ft 
fftDNA, ^iiilCsCl - ^fi^'C" (Sambrook et al.,I^Jb^t ) mtt>. 

& ( Sanger et al. . Proc.Natl.Acad.Sci.U.S.A. , Vol.74, pp5463- 
20 5467,1977) $S^#f*##J^^. 

25 (a)*W*i*c.fimi Exg#J>^$£ 

J^lacUV5par8cex#JtacIQpar8cex ( Si ) fa*:fr&#lT: 
fflEco Rl^OPst MWm&pS 10.507, #U^cex S@5' kbtf 
f£, ffiT4 ONA*^**^*;**. «F«>tS^Bi*RHlWEco RVttj&Blfc 
cex^0#!5' ^^ompABU^^J^T^. «J l HW>^r«r 1 fiH*l. E&^cex 

-8- 



*H-^ompAli&#J?^Mtott£*»fll, &J?l50bp^$3I^OMPAEXO ( 5'- 
CGGGG GCCTC CTTGA GCGTG GTCGC GGCCT GCGCT ACGGT AGCGA 

aacca-3') xmmft&&. fftmmy*mttm25^nm^mmi&mxgf* 

*#UJ0.7 -kb>t^, ^^m^lacIQparS ( ^i^^KlIt: ) ££, WJ&JfcT 
— >h«fWJ te «, tacIQpar8cex\ ftTXftcextt%a&ra#8l. ^fP^tfifliW 
tacIQpar8cex'fa^*+#&#J&;*:i#Xmn I-Pst lft&t^frffi4k&}p5\ 0.507 
*m4fcM8!/hfcJXmii I-Pst Uf-g ( 1.5-kb) tt-^lacIQparS+cexSB^ 

mUSEfrlk ( Deng et al.,|ffl±*) . ^#tacIQpar8cex^^ I t s S : f cex$^ 
^^j^ftj^^^. ^lac (Hawley et al.,l^l Jl^lJclacUVS^Sb^ ( Russell et al., 
\S\±X) Wi^^^^t;^-5'J^^JlaclQpar8cexfPlacUV5par8cex, ffl*^® 
NATACLAC ( 5'-CCGCA TACTT ACTCC CCATA CCCCT G TTTA CA CTT 
TATGC TTCCG GCTCG TATGT T GTGT GGAAT TGTGA GCGGA TAACA 
ATTC-3') sfc * ^ =£ 18 TACUV5 ( 5'-GCATA CTTAC TCCCC ATCCC 
CCTG T TTACA CTTTA TGCTT CCGGC TCG TA TAAT G TGTGG AATTG 

tg-3') ftttwumm. Mm&?smfrm&mm*fe*to¥&i-3sm- 10 

EL. 

tt-a-TJfcSfa lbSSM&pBVXalb ( Hau, ffi-LX ) ftJEcoRI-PstltftS, 
^l*PJBI£fflEcoRVftIPstI«4t;WRHlttfr ( Sfefcfcfea) tWfMl^i* 
RH1INF, ^^tfeit a lb^H^Tac^ ( Wong et al.,1993 & 1996, W\±.X ) 

W^Wfffll. ^/S^ompA - Ttfc^ « IbSHRfe^^Nral-Pstl^^aE^ltfJ 



( 5'-ATCCA GGCTG TGGGT CTCAG GGAGA TCACA GGCCT GTGCT 
ACGGT AGCGA AACCA GCCAG-3' ) ^37^3l*r, W&#i#:&RHlINFft 

ompA- ^t)tmmmi&&ttftm&#mm&&mttmtfimftmmitM 

lacUV5par8cext*>&{£ ( S5 ) 1^0J$S^ttft3^1acUV5par8INF ( 0 

10) . ill^ft^tt^^AITW^^&ejtoXMAIIkT^jRaibXd 

£, W»200RPM«*JiaJJf1llttA550tt (*l»»HWtt») . 

— («#»tt*Mfc) iQAlPTG&filO.l mMWaHftJft, 

ft, ^miKftlltft ( Sambrook et al.,R±X) tt3Hlftffi£%* 
^lift^Wffiii^t, ftJ&Wl6000psiMH^JjiilFrench 
pressure mini -cell(SLM Instruments Inc.,IL.,USA)3#:#r^$F 0. 

SG^ft7^e^^^T (Curry et al.,ApplEnviron.Microbiol.Vol.54,pp 476- 
484,1988) m?Rft&8lExg1£&tomJC¥M&m ( MUCase ) 3r*£. $PT& 
$jExg*fpNPC(Gilkes et al.,J.Biol.Chem.,Vol.250,pp 10455-10459)6^7X^^14 
( pNPCase ) . ilUT, ^20 u liStftSM»?ft(100 mM«*$#J, pH7.0 ) ftUOO P 1 
25 rnM^JpNPCiOPJlOOMliS^^^^p 0 ^. **]^*'&*£37t:fiifi30# 

- 10- 



-^& P NPCzsemfr&l*$Llnmom-ffim3tm. ffiBradfbrdltt 
(^31310^6111.^01.72^248-254,1976) Sft^MfiMSM. 

&$S3W&7|t#fi£#J ( Zhang et al.,Bioproducts J.China, Vol.7,pp 73- 
75,1994) &mmft$i=Fj)tm a lbM&3Z&fofrtom$Lfr$:>ij<3j&;, 
ifc^ a lbi2^3E9E^». fSSWrnZ, t5bffll00Ml^tnL^ ( IU20 Mg/ml 

« ( P H7.4 ) *^o.o5%iiMm»M^. mjsM&m.ftm±mmm&-' 
iimoiMmwmmmix, m^m^^A-mmm^^mm^^} 

( ffl^^Wm* ^0.5 u g/ml^f'J#^OPD/fetf^^30% it&fcM 
##100(H£) . mi±fa&im\lA-m2 MWM^±^. £470nm$iJ«5 

^m^^m^m.. ^mmm^vtn* ibm^m^mmmm^wsh 

##^^^7^ #f*£&*J ( Personal communication from Shanghai Bioproduct 
Research Institute) M^ftM&frmSH^MW$ffi^&ft&mtl%ffiZ^$t 
3§t« lbfft£t/?S'l±. ^-^TJfe^^^^tfe^X^jS^^l mlTlfcm 
#p D R^l^f^ ( Personal 

communication from Shanghai Bioproduct Research Institute ) . 

A t*JSltacIQpar8cex 

' fflTac^ ( Wong et al., 1993 & 1996, m±X) mt&ftB&nmpm 
( <22 kD ) W®M SmUTF, t oTW^it^MSJ^^-kD C.flmi Exg ( O' 
Neilletal., 1986a, m±X) MftW. ^SI^N - ^Jl^tSttMifrfilftt 



( Warren et al., proteins, Vol.1, pp 335-341, 1986 ) fll^ft Exg^JUs 

mft&L cex ( O'Neill et al.,1986a , W\^X) ^E«3B+tt^, ^^TacA^K 

ift^Exg^tl. ffi#^4*>^fc£— . lacIQpar8 ( Wong et al., 1993 & 1996, 

tacIQpar8cex ( ) . 

B &taclIQpar8cexf^Sl / ft^3£# : #2&Exg 

$ijf^3&ExgWjM101 (tac!Qpar8cex) »t, MUC^f JDLtorvMT, 

R|tftilJM101 ( tacIQpar8cex ) ( MlPTG ) *n*^##J ( ^ffllPTG ) 

JMlOl+Tac^^miSifcigaiTcexSS. $'J££l2'h6tBt M^ft M#f§ 

## n H p^Ex g ^ (*D , ^EjttBfra. ^fa***^ ext»^-fe» ( mm 

*#ldJ ) . H^X^tfcttffl^^KE < Curry et aL,(WlJt^t; O'NeUl et al., 
Appl.Environ.Microbiol., Vol.52,pp 737-743,1986b ) WIUfifffi&M^flta - 
lift. ^^W^^^#WJl^^#o D n4'^W5lJSl : &<J^tt7jC^ 

A^flETacAttJtfr+^ttlac^SHTDff (ffl2) , ffW<£S*IPTGfl# 
^Hliait5ljSS>Fiaff^l#Brf. JM101 ( tacIQpar8cex ) ttl^i£1fc3£#!Exg, 

MExgl2A#ft*M?&a;#£. 

J^W>b^^^l#W5r11fl#MJM101 (tacIQpar8cex) 4^&#]Exgftt&J £e ¥ 

( u mf l ) m*w#^»WExg»tt ( u mf 1 ) mm ( * 
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C IPTG^f#*tJM101 ( tacIQpar8cex ) f&m£.ftm fitting ft ft 

^T^f^Exg^JMlOl ( tacIQpar8cex ) £i£#lWMfolfM, &B$\bIx£^WR 

(Si.) *^Exgm&mmi&mmftM£ftm*(m) . ^w^#^^r# 
t:, &^&5zikm^mmmmm% < ®3b > . &sjmjii7iba*hk;l 

d jpjflittfiwjss&^itsaExg** 

^ i ttacIQpar8cex^J^#^^^;^tfM^^^^7K^Exg, 

^Exg. Exg*iiWSfc^ffl%«^iaffltetac®W^f& : ?M#ifei»3fiaBil&^ 
Exgltt^. ^EW^ + ^fflTMW^^J^lac (Hawley et al., I^_h^t ) flllac 
UV5 ( Russell etal.,N.h^:) , M#^#Xt»»^«[«W*^flt. 

.. 3filffljfe**tt* (Kunkel, RUtX ). M.^F ^£^&DNA# P MUSE 
(Deng et al., W\±X ) , iiil^^'J^fflNTACLACfOTACUV5 (£Jfc#j2a) 
tfe|^TtacIQpar8cexWM y hfij4 : .%. #F^lacIQpar8cexftl lacUV5par8cex. 
^Mf£&£lacIQpar8cex + toJn^^^lacfn lacUV5par8cex^J^^J^^7lacUV5 
£K ±^-^taclQpar8cex^H|SJ. 

E JM101 ( laclQpar8cex ) JUJM101 < lacUV5par8cex ) &}&&ffi$Z 

^M^ff^J^^+^^cex^S^^^^J^lacIQparScex^O lacUV5par8cex 
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J# S. 0 M £ ( H 6&7 ) . JM101 ( lacIQpar8cex ) fO JM101 
( lacUV5par8cex ) ftJi^ig^^-^JMlOl ( tacIQpar8cex ) ( R33 ) ffifcfc, 

(lacIQpar8cex) **i*Exg^ *Xf»ft«*ttfa**W0sJB < 06 > . 

J^lfft^MJMlOl (lacIQpar8cex) ##&*^9JW?S^imt#fcfcg 

(H7). jfeffi i f*^*W&. £^##JJM101 ( tacIQpar8cex ) *£##J 

(S3) ^^W^W^A^WWEftjMlOl ( lacUV5par8cex ) (ffl 

4) ^^xa^so. 

F mfoMfc lacUV5par8cex$M^JJS*hExgM£;* : 

i¥ffMacIQpar8cex^lacUV5par8cex^^^E^^Exg^^3^C*. IE$Q & JA 

JM101 ( lacUV5par8cex ) ( 08*1*1 ) +»SdW#*0r*9iW. ft 

m PJf w ««j . £ . - k 3i a iptg i^-^i^^ffi.ia/H, ^ # 

( lacUV5par8cex ) ( S8fn^l ) M^J^JMlOl ( laciQparScex ) ( *1 ) M 
Exg^WSflMMfl^. ^Xft^flfil^#n° c f J ^i!l5 | J^#^i^' MMft±^# 
tJJl^^^M^M ( 08*0^1 ) . i^f##JJMl01 ( lacUV5par8cex ) #M#J 
Exg?Stt**WWJM101 ( tacIQparScex ) ( BBl ) «Bf^. £ 

WM^^^&M&ExgtStt ( U mf 1 ) < ^ 1 ) . 

ftg^hflMilSWE ( B93) *3P£*W?GKJJM101 ( tacIQpar8cex ) ^iS 

M < fti ) J^TKTWAExg. flaft»*ItttExgW«r#tt?Stt < WfiSft** 

f) mmmmw&m%~&G'Mrti. &m^w>a^3£-&iptgt^# c bis) w 

JM101 ( lacUV5par8cex ) J^tjWI'Ji^K^tfJExg. 
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flfiSfS, ffllmM IPTG^12/hBt>fni4/jN0>f6<JJMlOl ( pINF ) #J_t?il?»n a u 
(^2). ftflW«r**-A*W I F4lt*aib^rW<£^:»fi : W+*ii 
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